Properties of neurons in the trigeminal nucleus caudalis responding to noxious dural and facial stimulation.
Extracellular single unit recordings were made in the rat trigeminal nucleus caudalis (Vc) from cells with Adelta and C-fibre latency responding to electrical stimulation of the thinned cranium overlying the middle meningeal artery (MMA). The neurons had an ipsilateral facial receptive field (FRF) that mainly extended over areas innervated by the first and second division of the trigeminal nerve but in some cases also included areas innervated by the third division of the trigeminal nerve. No wind-up of either long latency C-fibre or short latency Adelta responses was seen during trains of electrical stimulation. Sensitisation of mechanical stimulation of the FRF could also not be observed at any time during dural stimulation. In contrast, extracellular single unit recordings in the Vc activated by electrical stimulation of the facial skin resulted in a significant wind-up response of long latency response in six of ten cells studied. The facial-elicited wind-up response was significantly enhanced, 18 min after the electrical stimulation protocol was started, indicating that the process of wind-up had generated central excitability. The findings in this study demonstrate a clear difference between the effects of electrical stimulation of cutaneous and non-cutaneous inputs. In the trigeminal system, this has implications for the study of pathways such as those involved in headache, where it is believed that an enhanced dural input to the Vc may generate central sensitisation and partly explain the hyperalgesia and allodynia reported by patients.